Arsenic downregulates gene expression at the postsynaptic density in mouse cerebellum, including genes responsible for long-term potentiation and depression.
Arsenic (As) is a neurotoxin induces dysfunction of learning and memory. Research has indicated that cerebellum may be involved in arsenic-induced impairment of learning and memory. However, the molecular mechanisms that underlie these effects remain unclear. This study screened for the differentially expressed genes related to the long-term potentiation and long-term depression (LTP and LTD) at the cerebellar postsynaptic density (PSD) of mice following exposure to arsenic, and we provide evidence of the mechanism by which arsenic adversely affects the functions of learning and memory. Here, SPF mice were exposed to 1ppm, 2ppm and 4ppm As2O3 for 60 days. The ultrastructure of the synapses in cerebella of these mice was observed via transmission electron microscopy. The cerebellum global gene expression of mice exposed to 4ppm As2O3 was determined through GeneChip analysis. We used the web tool DAVID to analyze the Gene Ontology (GO) and KEGG pathways that were signiﬁcantly enriched among the differentially expressed genes. Our observations of synaptic ultrastructure showed that the thickness of the cerebellar PSD was reduced in mice exposed to arsenic. Go analysis revealed the PSD as a significantly altered cellular component. KEGG pathway analysis showed that LTP and LTD were affected by arsenic with highest statistical significance, and 20 differentially expressed genes were associated with them. Among these differentially expressed genes, significant decreases in the mRNA expressions of CaMKII, Gria1, Gria2, Grin1, Itpr1, Grm1 and PLCβ4 related to the LTP and LTD were found at the PSD of mouse cerebellum exposed to arsenic. The downregulation of these genes was further confirmed via real-time reverse transcription PCR or Western blot at 1ppm, 2ppm and 4ppm As2O3. Our results indicate that the 7 genes with in cerebellar PSDs may be involved in arsenic-induced neurotoxicity, including impairment of learning and memory.